Massive (MIMO) multiple input multiple output is a novel concept of using hundreds of antennas at the same base station (BS) to communicate with tens of users simultaneously in the same time-frequency resource. Because of using large numbers of antennas at the BS, different (UE) user equipment become orthogonal to each other and the inter-user interference diminishes. Therefore, the data rate will be increased and low complexity signal processing mechanism can be applied. In this paper the effect of number of antennas on Massive MIMO system performance has been investigated. The number of users system has been evaluated for three different number of BS antennas (60, 90 and 120) with 30 users, and assumed that there is no line of sight, and then a Rayleigh fading channel has been used.
INTRODUCTION
In the 1990s, the development of multi-antenna communication increased the level of spectral efficiency and reliability that wireless channels could provide. MIMO technology has now been integrated into various developments such as Wi-Fi and the Long Term Evolution (LTE) standard. Massive MIMO (MM) takes the development further, by increasing the scale of the MIMO concept. The degrees of freedom (DOF) in the wireless channel can be increased using MM where a number of deployed antennas are large.
This system utilizes the occurrence of multipath propagation that is traditionally a disadvantage in wireless communications, to the benefit of the user. The development in the performance made by MIMO systems is due to diversity gain, spatial multiplexing gain, array gain, and interference reduction.
Diversity diminishes fading in a link and is obtained by using independent fading paths for transmitting the same signal. The receiver then merges the arriving signal, which the resultant signal is with less fluctuation in amplitude. The capacity can be increased by spatial multiplexing gain and is obtained by transmitting the same data streams from individual antennas. The number of antennas available at the transmitter and the receiver affects the array gain, and it will increase the average signal-to-noise ratio (SNR). More frequency reuse can be achieved in wireless systems from interference reduction.
Recently, massive MU-MIMO (as known as very large MU-MIMO) system has attracted a lot of interest. MM is becoming a promising candidate for wireless communications. In addition, MM is an active area for 5 th generation wireless systems (5G) due to its potential to achieve high performance and to develop all the benefits of conventional MIMO in a large scale.
MASSIVE MIMO SYSTEM MODEL
MU-MIMO system is considered which consists of one BS and K active users. The BS is equipped with M antennas, and each user has a single-antenna. In general, each user can be equipped with multiple antennas. However, for simplicity of the analysis, we limit ourselves to systems with single-antenna users and assumed that all K users share the same time-frequency resource. Furthermore, we assumed that the BS and the users have perfect (CSI) channel state information. The channels are acquired at the BS and the users during the training phase.
Uplink System Model
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Uplink (or reverse link) transmission is the scenario where the K users transmit signals to the BS as can be seen in Fig.1 . Let s k be the signal transmitted from the k th user. Since K users share the same time-frequency resource, the M×1 received signal vector at the BS is the combination of all signals transmitted from all K users:
Where H is the channel matrix between the K users and the BS antenna array, h k represents the M × 1 channel vector between the k th user and the BS, is the average signal-to-noise ratio (SNR), and n is the additive noise vector. Figure. 1: Massive MIMO Uplink (UL) system model.
Downlink System Model
Downlink (or forward link) is the scenario where the BS that utilizing an array of M antennas transmit signals to all K users as shown in Fig. 2 .
The base station uses the channel estimates obtained from the channel estimation phase to process the signals before transmitting them to K users. We assumed that the base station uses linear precoding techniques. Furthermore, we assumed that the base station has a perfect CSI. This assumption is reasonable under the scenarios that the training power is large or the coherent interval is large (and hence, we can spend large for training).
Let A be a linear precoding matrix, and x is a K × 1 information vector, where x k is a data symbol for user k. The transmitted vector s can be written as s = Ax. Then, the received vector at the K users is given by √ Where n is a K×1 additive noise vector, and is the average SNR.
(1) (2) (3) Figure. 2: Massive MIMO Downlink (DL) system model.
EFFECT OF NUMBER OF BASE STATION ANTENNAS ON THE SYSTEM PERFORMANCE.
The simulated system is Massive MIMO system, which means that the hundreds of antennas could be used at the base station, so that the number of base station antenna has a significant effect of the performance of the system. In this section the effect of number of base station antennas of the system will be investigated.
The signal has been modulated using (QPSK) Quadrature Phase shift keying modulation, a Rayleigh fading channel and (MMSE) minimum mean square error linear processing method has been chosen. The block diagram of the proposed system is shown in Fig.3 . MATLAB program (m-file type) has been used to simulate the proposed system. Fig.4 illustrates the comparison of the performance of the simulated system for three different numbers of antennas per a base station. Minimizing (BER) Bit Error Rate for particular value of SNR means that the number of the bits that received by error is decreased and it leads to increase the performance of the system. The parameters of the system in Fig. 4 are listed in Tab.1. From the above figure, it can be seen that the system with 90 base station antennas has a better performance comparing with the system with a number of antenna equal to 60, and the system that simulated with 120 antennas at the base station gives the best performance with respect of the systems with 60 and 90 base station antennas. From these results it can be concluded that with increasing the number of base station antennas, the performance of the system will be improved. In order to more understand the results, Tab.2 illustrates the results in Fig.4 in tabular form. For the sake of observing the effect number of base station antennas, the number of user in the previous system has been fixed on 18 users which communicate with the base station at the same frequency and time slot, signal to noise ratio is equal to 13dB, and the detection method is MMSE. 
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CONCLUSIONS
This paper focuses on massive MIMO system which hundreds of base station antennas serve tens of users in the same time and frequency response. So that the number of base station antenna is an effective parameter of the system performance, according to this point this paper has investigated the effect of number of Base Station antennas on the performance of the system. From the results shown in tab.2 and Tab.4 it can be seen that by increasing the number of base station antennas, BER decreased for the same value of SNR. So that it can be concluded that the performance of the system has been improved by increasing the number of base station antennas.
